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????? ?? ?? ????? ?? ?? ????? ?? ??
? a 1.0 ? l 1.0 ? h,kh 1.0
? b 1.0 ? m 1.0 ? ts 1.0
? v 1.0 ? n 1.0 ? ch 1.0
? g 1.0 ? o,oe 1.0 ? sh 1.0
? d 1.0 oe,o,q 1.0 ? shch 1.0
? ye 1.0 ? p 1.0 ? xx 1.0
? yo 1.0 ? r 1.0 ? y 1.0
? j 1.0 ? s,c 1.0 ? x 1.0
? z 1.0 ? t 1.0 ? e 1.0
? i 1.0 ? u,ue 1.0 ? yu 1.0
? i 1.0 ue,u,w 1.0 ? ya 1.0








y?????? P (yjx)?????? y??????????????P (yjx)??
P (yjx) = P (xjy)P (y)=P (x) (3.1)
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P (y)????? y????????????????P (x)????????????? x??
??????????????????
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P (y) = P (y0) P (y1jy0)     P (yi) P (yi+1jyi)     P (ynjyn 1) P (yn) (3.3)
????P (yi+1jyi)?????? yi?????? yi+1??????????????P (yi)??
?????????????????? P (yi) = 1????????????????????
??????
P (y) = P (y1jy0)   P (yi+1jyi)     P (ynjyn 1) (3.4)
3.1.3 ???????















smoothingProbability = 1=CountAll (3.8)
?????????????????????????????? 1???????????
????????????????????????????????????? 1????
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3.1.4 ?????
????? yi ??????????? xi ??????????????????????
????????????????????????????????????????y =
y0+ y1   + yn? x = x0+x1   +xn????????+?????????????????
?????????? y?????? y0? y1?...?yn??????????????
P (xjy) = P (x0jy0)     P (xnjyn) (3.9)
????2?????????????????????????????? 1???????
???????????????????????????????????????????
?????????????????????????????? i???? P (xijyi) = 1??
??????
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????? y?????? 3.4?3.10?? 3.2???????
P (yjx) / P (y1jy0)   P (yi+1jyi)     P (ynjyn 1) (3.11)
???????????????????????????????????????????
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1. def CreateNode(x; graph)
2. for(i = 0; i < x:length(); i++)
3. for(j = max(0; i  4); j <= i; j ++)
4. reading = x:substr(j; i  j + 1);
5. if(conversionHash:has(reading)
6. foreach(cyrillicletter : conversionHash[reading])
7. CNode node;
8. node:start = j;
9. node:finish = i;
10. node:reading = reading;




1. def CreateEdge(x; graph)
2. for(i = 0; i < graph:nodes:size(); i++)
3. for(j = i+ 1; j <= graph:nodes:size(); j ++)
4. if(graph:nodes[i]:finish+ 1 == graph:nodes[j]:finish)f
5. CEdge edge;
6. edge:left = graph:nodes[i];
7. edge:right = graph:nodes[j];
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CEdge??????????? (left)?????? right??????weight???????
weight?? 3.12?????????????????????????????????????




???BOS?? (ts)?? (o)?? (n)?? (kh)?EOS???????? 0+10+5+10+0 = 25
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1. def forward viterbi(graph)
2. for i in 1 to n
3. #i?????????????
4. nodes = node list(graph; i)
5. for node in nodes
6. node cost = get node cost(node)
7. cost = Double MAX
8. shortest prev = false
9. prev nodes = get prev node(node)
10. for prev node in prev nodes
11. edge cost = get edge cost(prev; node)
12. tmp cost = prev:fcost+ edge cost+ node cost
13. if tmp cost < cost
14. cost = tmp cost
15. shortest prev = prev
16. node prev = shortest prev
17. node:fcost = cost
18.
19. node = EOS
20. result = []
21. while node! = bos
22. result:push(node)
23. node = node:prev
24. return result:reverse
? 3.5: ?????????????????? [4]













N????????????????? DP(?????: Dynamic Programming)????
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1. def backward a star(graph; n)
2. results = []
3. pqueue = PriorityQueue:new
4. pqueue:push(EOS; 0)
5. while !pqueue:empty
6. node = pqueue:pop()
7. if node:is BOS
8. cost = node:gscore+ node:fscore
9. word = []
10. while !node:is BOS
11. word:push(node)
12. node = node:next
13. results:push(key = word; value = cost)
14. else
15. prev nodes = get prev node(node)
16. for prev in prev nodes
17. edge score = get edge score(prev; node)
18. prev:gscore = node:gscore+ edge score+ get node score(node)
19. prev:next = node
20. #???????????????????????
21. newnode = copy(prev);
22. pqueue:push(newnode; newnode:gscore+ newnode:fscore)
23. if results:size > n
24. return results
? 3.6: N????????A*?????? [4]
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??????????????????????? P (zjy)????????????? z??
??????????????P (zjy)??
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P (z) = Count(z)=CountWords (3.15)
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P (z) / Count(z) (3.16)
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?????????????????????????? 2,????????????????
?????? P (yjz)??????????????????????????? P (yjz)???
?????????
P (yjz) / 1=(1 + distance(y; z)) (3.17)
?????????? 3.16???????? 3.17? 3.14??????
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1. def spellcheck(y)
2. l = len(y)
3. s = []
4. #????
5. if !s:has(z) and MongolianDictionary:has(z)
6. s:insert(key = z; value =MongolianDictionary[z])
7. #??
8. foreach(c : cyrillicLetters)
9. for(i = 0; i <= l; i++)
10. z = y:substr(0; i) + c+ y:substr(i)
11. if !s:has(z) and MongolianDictionary:has(z)
12. s:insert(key = z; value =MongolianDictionary[z]=2)
13. #??
14. for(i = 0; i < l; i++)
15. z = y:substr(0; i) + y:substr(i+ 1)
16. if !s:has(z) and MongolianDictionary:has(z)
17. s:insert(key = z; value =MongolianDictionary[z]=2)
18. #??
19. for(i = 0; i < l; i++)
20. z = y
21. foreach(c : cyrillicLetters)
22. z[i] = c
23. if !s:has(z) and MongolianDictionary:has(z)
24. s:insert(key = z; value =MongolianDictionary[z]=2)
25. #??
26. for(i = 0; i < l   1; i++)
27. z = y
28. c = z[i]
29. z[i] = z[i+ 1]
30. z[i+ 1] = c
31. if !s:has(z) and MongolianDictionary:has(z)
32. s:insert(key = z; value =MongolianDictionary[z]=3)
33. sort s by value
34. return s
? 3.8: ????????????? [5]









2. l = len(y)
3. result = []
4. current = lower bound(MongolianDictionary; y)
5. w = current:key
6. while(w:substr(0; l) == y)
7. result:insert(current)
8. current = current:next
9. w = current:key






























































?? 8  8  L = 64L????????????????????????????O(64L)??
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??????N ??????????????O(N  64L  log(64L))????????? IME
??N = 20, ???? L = 40???????????????
4.1.2 ???????
???????? 35??????? 35(L+ 1)???? L???? 35L???? L  1???
????? 72L + 34??????N ??????????????????? N  (72L + 34)
???????????????????? O(N  (72L + 34)) ?????????????
MongolianDictionary????M ???????????????????????????
?????????O(N  log(M)  (72L+ 34)) ????????? 1???????????

















?????????????? 4.1?4.2?4.3???? ? 4.1????????? N?????
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? 4.2: ????????????????
? 4.3: ????????????????
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4.2 ????
????? IME???????????????????????????
 OS : Windows 7 (32bit)
??? : 2.00GB





? 4.1: ????? IME?????
???????? ???? ???? ???? ?????
WordPad ? ? ? ?
NotePad ? ? ? ?
Word ? ? ? ?
Excel ? ? ? ?
PowerPoint ? ? ? ?
Google chrome ? ? ? ?
Internet explorer ? ? ? ?
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